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MONTHLY m A T H E R  REVIEK 

RIVERS AND FLOODS 
[River and Flood Division, MERRILL BERNARD in rharpe] 

By BENNETT SRENSON 
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JULY 1938 

During July 1938 precipitation w-as above nornial gen- 
erally east of the Mississippi River (escept over the Great 
Lakes region), portions of Tesas and the Great Basin, 
and over the middle and estreme upper hlissouri Blisin . 
Thus the rainfall w-as uniformly above iiormal over large 
areas during a month which usunlly has rainfall of n 
showery type and therefore spotted. Resulting floods, 
consequently, were more nunieroiis and wiclespre2irl tliiin 
usually occur in July. 

Atlantic d o p ~  antl East Gulf drainagc.-Hetivy rains 
during most of tlie last 10 days of July over this ~n t i r e  
area caused light to moderate flooding in many of the 
streams from the Jaines River southward. However. no 
damitges of great consequence were reported. 

A1issoztr.i Busin .-Noriiinl or slightly higher prccipita- 
tion during tlie winter niontlis-December to February- 
in the upper renclies of the Rlissouri River witershetl, with 
above-nornitd precipitation in Rfarcli in every State except 
North Dakota, set the stage for n t  lenst A iioriiial flow in 
the river during the snow run-off period. hlny to Jiily . 
A t  the end of RJwcli, nccortling to the report in the Cliriiu- 
tologicd Dntri for R.lontanii, there W ~ S  nbout a iiumiul 
depth of snow in pr:1cticiillp ti11 lieatlwtter tributnry witcr- 
sheds. Tlie moisture content, however, w:iq high arid the 
grouncl wet ant1 unfrozen under thc snow. In April, the 
precipitation continued new or above norninl, except in 
North Daliota and hlontnnn, and in hlay there was an 
:ibundt~nce of moisture, being 145 percent of normal in 
hlo1itan:l. 

The Tellowstoiie River re:whed a pcdi stage of 12.0 
feet at  Miles City, Rlont., on June 36, which is equivalent 
to approsimntely 65,000 second-feet when consitlered in 
ternis of volume discharge. A large portion of the run-off 
from the upper rcaches of the Missouri River was im- 
pounded by Fort Peck Darn nnd a maximum flow of only 
between 1ci,OO0 and 15,000 second-feet wts released to 
pnss on clowii the river. 

On July 2 the Rfissoiiri River :it Williston, N .  Dtik.. 
reached a stage of 10.9 feet with a flow of about 95,000 
second-feet. Prior to this, however, heavy rains in south- 
western North Dakota and northwestern South Dakotci 
occurred and tlie run-ofT combined with the gradually- 
rising Missouri River to produce a stage of 12.6 feet at 
Pierre, S. Dali., on June 30, the flow at t’his stage being 
approximately 126,000 second-feet. As this water moved 
downstream, stages were high in the Big Sioux River and 
the total flow produced a stage of 12.6 feet at  Sioux City, 
Iowa, on July 3. 9 number of fairly clefi~iit~e wtives pro- 
ceeded downstream. culminating in gradually liiglier 
stages a t  Omaha and Nebraska City. While the crest of 
the wave referred to above, 12.6 feet a t  Pierre, was moving 
slowly downstream from Sioux City, heavy rains occurred 
during the period July 2-7 in the area adjacent to the 
Missouri River between Siomx City and Nebraska City 
which, when the run-off was added to the water already 
present, caused increasing stages to the extent that there 
was considerable overflow in that reach of the river. 
This overflow resulted in a retardation in the movement 
of the crest and permitted more or less piling up below 
Sioux City as the waves continued to come from above 
that point; so that the combined effect of the numerous 

fiood waves inoving downstrenm and the heavy rains at  
critical periods produced stages below Sioux City which 
were the highest since 1927. The crest stage of 18.1 feet 
n t Blnir, Ne’ebr., on J l i l y  10-1 1, was the highest July stagr 
of record. At Nebraska C’ity tlie river rose to bankful 
stage, 15 feet, during the night of July 3 and remained 
above until rtbout rriicltlay of J d y  IS, with it crest stage 
of 17.9 feet on July 12. A t  n stage of 16.5 feet a t  Ne- 
hrnska City there is considerable overflow, especially of 
tlie eiist, l)iiiik, but it is not extremely damaging; above 
17.0 feet the overflow becoriics serious. 

The last wave of itny import~nce to move tlownstreani 
(luring this period of high water caused stages of 11.3 feet 
:it \\’illiston, N.  Dnli., oil July A nnd 7, and 14.4 feet at 
Bismtrrck N. Da!<., on duly S. Both of these stages were 
tlir highest reported from these stations during the period 
o f  lligli water : ~ n d  the resulting ilow was slightly in excess 
of 100,000 srcoiicl-feet. Hon ever. as this wave traversed 
tlie vnrioiis reaches of the river, it  seemed to flatten out 
inwe than the others antl wllen it combinecl with the 
slowly moving ninss of water below Sioux City it served 
only to slow up the rate of fall wi;d extend the period of 
overflow :it stmations below. 

Ai t  St. .Joseph. &lo., the Crest of the high water was 
reacliecl 011 July 17 wit11 n stage of 17.0 fret, which is flood 
stage at thiit point. Tlie great floods of record in the 
Missouri Rive1 wotluced stnges at St. Joseph as  follows: 

Date 

.41Jr. ?II 
June 2 
June 15 
July 11 
Mar. 23 
Apr. I S  
Julv 21 
%I& 16 
July 17 

On tlie 16th of .July the crest of the high water was 
practically a t  Ihnsas City. The stage on that morning 
was lS.O feet and it  was expected to round off a t  18.1 feet 
and begin a slow decline. But, during the night of July 
lli, n torrential downpour occurred in the northeastern 
portion of the State of Kansas and along the Missouri 
River in Missouri which caused a very sudden and sus- 
tained rise a t  Kansas City, which is of interest due to the 
fact that i t  occurred at that particulnr and critical time. 

This storm was produced by a cold front which was 
:idvancing southeastward across Nebraska on July 16, and 
upon which ~1 warm wave developed. As this frontal 
system moved southeastward, heavy rains occurred, the 
heaviest being in the area between Concordia, Kans., and 
Kansas City, Mo. This seemed to be very much in line 
with the path traveled by tlirtt portion of tlie frontal sys- 
tem whqre the warm wave was active. 

Examination of the stages which prevailed during this 
high water and their comparison with the flood stages for 
the different Missouri River stations would, no doubt, 

1 Froni St. Joseph. Mo.. station annual and Weather Bureau publication “Daily River 
s tnges.” 
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suggest that this was not a serious overflow. 
examination would reveal the following: 

Such an 

Feet Feet 
19 12. i 
19 16. 8 
15 l i .  R 
17 l i .  0 
22 19. 2 

I l-l- I 

~ ~~ 

March 1938 

Stage Discharge 2 

Fed Scrond-Jeff 
Bismarck ................................. 20.5 220.000 
Pierre ..................................... 1 2 . 9  170,000 
Yantton .................................. 9 . 2  141.000 
Omaha .................................... 18.3 130.000 
Nebraska City ............................ 16.6 125.000 

Ststion 

July 1938 

Stage Discharge 2 

Feet Second-fret 
1 4 . 4  110. 0(10 
la.6 12% 000 
IO. 1 116. OIN 
18.6 125. 000 
17.9 127,000 

This, however, does not define the whole nor the true 
high-water picture and there was a coiisideriible anioiiii t 
of overflow elsewliere than in the vicinity of Nebrnslw 
City, although it mtis here that it was most serious. 
Many thousand acres of valuable grain, corn, and tobacco 
land were flooded and the water spread out 3 to 5 miles 
from its regular channel in some p1:ices. With no high 
water in the Missouri for severnl years, many farms hnve 
extended their cultivation to low ground, and naturally 
this added to the total of lost acres. 

Another interesting sidelight in connection with t liis 
high water was the relatively sinal1 ninount of water which 
moved downstream when the instantaneous clischnrge is 
considered. A discharge measurement made a t  the peak 
stage a t  Nebraska City showed a movenieiit of only 
127,000 cubic feet per second, whereas in times past as 
much as nearly 200,000 second-feet, linve been recorded 
with stages much lower. No later thnn lmt March, when 
the wave of water resulting froiii an ice gorge above 
Bismarck, N. Dak., was passing downstream, it wns de- 
termined that a t  16.6 feet there WHS a flow of 135,000 
second-feet. A tabulation of the stages with corres- 
ponding discharges for the March rise and this one shows 
clearly the difference in the flow in the Missouri River 
which is due, not only to the variations in the slope with 
each wave, but also to the shifting nature of the river 
bed as well. 

West Gulf .f ikfexico drain.age .-Floods occurred in the 
Colorado, Nue,ces, and Rio Grancle Rivers near the end of 

, but as flood sta.ges c.ontinued into August a report JuP wil be. made later. 
Estimated flood losses by drainage basins during July 

193s are as follows: 
At,lni?t.ic dope drainage: 

East Gulf of Mexico drainage: 

Missouri Basin: 

Ohio Basin: 

Savannah River .............................. $4,500 

.......................... Apalachicola River- 5,200 

Missouri River ............................... 1, 132, 635 

~Valxish River- .............................. 934, 500 
]Vest Fork of White River.-. .................. 909, 225 
Kist. Fork o f  Rhit ,e River ..................... 145, 900 
White River-. .............................. 321,000 
North Fork of Holsion River- - -. ~ ~. __. - ~ ___. . - 15, 700 

rkc r  Lodge Count.y, Mont ____..______._______ 250,000 

Total ..................................... 3,721,660 

C'crlii~nhia Basin: 

3 8:iO.@(ill urcurred in hlorltnna; :3 lives lust. 

T n b k  01 jlootl stages during July 1938 
[ 411 dotes in July un:ess otherwise sperified] 

I T L A N T I I '  ?I.Clt'E l ~ H . 4 1 N A l i E  
Janirs: 

Roanoke: 

c'oluruhia. V a . ~ ~  ................... 
HidlII~uUd. Va.. .................... 

HRudolph. 1's.- ..................... 
Weldon, X. C ....................... 
Willinniston. N. C .................. 

Iirorky Mount. N. C ................ 
Tarboru, N. C.. .................... 
Greenville, N. C .................... 

Little: Genly. N. C ..................... 
Newt?: 

N-euw. N. C ........................ 
Smithfield. AT. C .  .................. 

Tar: 

Coldsboro. N. ('.. ................ 
kinston. N. C . .  .................... 

Haw: Moncurr. N. C ................... 
Cape Fear: 

Fayettwille, N. C . .  ................. 
Lock T o .  2, Elizohethtown, N. C 

Peedee: 
Chcm?. S. C . .  ...................... 
Mars B!uff Bridge. S. C .............. 
Postun. S. C ........................ 

Saluda. 
Pelzer. S. (7 ......................... 
Cliapl)ells, S. C . .  .................... 

Hroad: Blairr, S. C .................... 
Santee: 

Rirnini. 9. C . .  ...................... 
Fergusun. 8. C . .  ..................... 

Hruml: Carlton. Cia.. .................... 
Savannah: 

Butler Creek. (la..- ................. 
Clyo. Qa ............................. 

Oconce: hIilledgeville. Ga.. .............. 
Altuniaha: Charlottc. Cta.. .............. 

EAST GULP OP MEXICO I,l:Alh'AI:E 

.4palachirola: Blountstown, Fla .......... 
C'hoctawhatrhee: Caryville, Fla ......... 
Onstannula: Resara. lfa .................. 
c'ahaba: reuterville. -41s ................ 

MISSISYIPPI S Y S T E M  

LJppn Miasisaippi Basin 

Rock: hlolinr. Ill. ....................... 
Illinois: 

Peru. I11 .............................. 
Havana. Ill.. ........................ 
Beardstown, Ill. ..................... 

I Continued from June. 
1 2 Estimated. Continued into August. 

4 Crest occurred in June. 
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13 
14 
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12 
15 
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11 
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12 

15 
12 
22 
?3 

10 

l i  
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-4hove flood 
stagcs-dates 

From- 

__ 
To- 

Crest 

- 
stag, 
- 

Frt-1 
I Y .  
8. I 

23.4 
44. 1 

13. i 

11. ( 

15. C 
9. : 

22. c 
19. E 
17. 2 
19. 2 
15. 2 

12.5. 0 

4% 4 
30. 7 

33.7 
211. 3 
19. 6 

8.0 
16.9 
l i .  5 

14. 1 
13. 4 
15. 9 

?3. 4 

"2 5 
12. 6 

_.__. 

20. : 

(9 

is. 0 
12. 1 
23.2 
24. 5 

10. 6 

li. 0 
14.4 
14. 2 

Date 

24 
25 

25 
2% 

31 

30 
Aug. 1 
Aug. 2 

29 
31 

1 
Aug. 4 

4 
33 

27 
28 

26 
31 

AUK. 3 

23 
Z i  
2r) 

31 
Aug. I 

25 

25-27 

27 
31 

- - - - - - - _ _  

n 

. - -. - - - - 

29 
SI 
2c, 
25 

6 

6 
l e 1 1  
10-11 
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Table of jlood stages during July 19S8-Continued Table of jlood stages during July 1938-Continued 

Itage 

Fed 
17.1 
18. I 

36.4 
33.0 
17.0 

20.2 
w. 2 
24.9 
22. 2 
21.9 
18.1 

(4) 

River and station 

Date 
-- 

26 
29 

25 
26 
51 

24 
24 
?a 
30 
31 

Aug. 2 

.- - - - -. - .- 

Flood 
stage 

MISSISSIPPI SYSTEM-COIltillUed 

Missouri Basin 

Big Blue: Blue Rapids, Kans. __________._ 
Missouri: 

Blair. Nebr ___________________._______ 
Nebraska City, Nebr _________________. 
St. Joseph, Mo ________.__._______.____ 

Ohio Basin 

Feet 
20 

18 
15 
17 

. . -. . . . 
Petersburg, Ind--.  _ _  __. . . - .. ....-. - - -- 
Hazleton, Ind-- __.___. - ._ - - _ _  .. .. .-.-- 
Wabash, Ind _________...._._.___ ..--.. 
La Fayette, Ind ________..._..________. 
Covington, Ind _ _ _ _ _  - -. - - .- .--_ --. - ._. - 
Terre Haute, Ind ______..__..._._..__-. 
Vinrennes. Ind ......._. . . ..._..__. - __. 

Wabash: 

Colorado: 
Marhle Falls, Tex.. ____.___.. ._._.._._ 
Austin, Tex _._._._._____. ~ .._...__.___ 

Nueces: Cotuila, Tex __._______.__.._...... 
Hio cfrande: 

Del Rio, Tex ___.__._..._..._._._-....- 
Eagle Pass, Tes  ...._._..__....__...._. 
Rio arande City, Tex ___.____.._.__.__ 
Hidaleo. Tex.. -. . - - ..- ....._.__.. . - 
Mercedes. Tex ._____ - - - - - .__ . - .. .-. - 
Brownsville, 'rex.. _.__ ___.... .._.__ __. 

PACIFIC SLOPE DRAINAGE 

Coliimbia Rasin 

~ o l u m b i a :  Vancouver. Wash ____.________. 
-I ~ 

Mt.  Carmel. Ill ________.___...-..-----. 
New Harmony, Ind ___._-...---..-.-.- 

Big Pigeon: Newport, Tenn _._.__......-.- 
French Broad: Oldtown (near Newport). 

15 (1) a 

Above flood 
staga-da* 

Little Miami: Kings Mills, Ohio _ _ _ _ _  ~ .--. 
West Fork of White: 

Elliston, Ind __.._. 
Edwardsport, Ind _____________.....__. 

East Fork of White: Seymour, Ind _ _ _ _ _  __. 
White: 

prom- 

17 

18 
12 
14 

WEATHER ON 

15 
16 
21 
21 
21 
18 

17 

11 
18 
17 

14 

8 
10 
6 

11 
12 

2 
5 
7 
9 

12 
12 
13 
24 

24 

23 28 
23 27 
20 29 
28 31 
28 Aug. 1 

bug. 1 Aug. 2 

- 
ltage 

Fed 
21.0 

18. 1 
17.9 
17.0 

20. Y 

26.1 
18. 9 
15.0 

17. I 
18.0 

13. i 
1;. 0 
22.2 

18.I 
19.0 
15. 7 
7.0 

9. 2 

20.2 

Date - 

l i  

1c-11 
I:! 
17 

14 

I? 
R 
6 

10 
11 

2 
3 
1 
4 
9 

11 
13 
*?4 

?.I 

1 IFrom-1 To- 

i l  I ML~SISSWPI SYSTEM-COntinUed 

Ohio Basin-Cont.inued 

Tennessee: Feet 
Wldows Bar Lock, Ala.: Upper gage.- 28 26 
Florence, Ala _________________....-...- 1 ;: 1 28 1 20 

I I  I WEST GULP OP MEXICO DRAINAGE 

THE ATLANTIC AND PACIFIC OCEANS 
[The hIarinr T)ivisiun. I. E. TANNEEILL in charae] 

NORTH ATLANTIC OCEAN, JULY 1938 

By H. C. HUNTER 

Atmospheric pressure.-AIIost of the Nort>li dtlantic 
area had pressure greater than normal, though the 
departures were small. A slight deficiency appeared in 
the far southwestern part, and a more marked one es- 
tended from the vicinity of the British Isles northwest- 
ward to Greenland; in thls latter area the station at  
Reykjavik, Iceland, reported a mean pressure 0.15 inch 
less than normal. most of the first half of July 

its average position, but during the second half, to  
westward, toward Bermuda. 

The extremes of pressure in trustworthy available 
vessel reports were 30.66 arid 29.29 inches. The higher 
reading was noted more than 200 d e s  to north-north- 
westward of Horta during the forenoon of the 4th by tlie 
British steamship Tucurinca. The Dutch liner Statentlaiii 
recorded the lo\t:er reading w-hen 100 miles south of the 
southernmost point, of Ireland, about noon of the 7th. 
TABLE 1.-Averages, departures, and extremes of atmospheric pressicrc 

(sea level) at selected stations for the North Atlantic Ocean and i t s  
shores, July 1938 

Duriii 
the Azores HIGH was disp f aced somewhat to eastward of 

I I I I I I 

Julisnehsab. Greenland- -. - _ _  _ _  - _ _ _  
Reykjavik. Ice.and--- .____.._______ 
Lerwiek, Shetland Islands .__.______ 
Valenela, Ireland __._________._-_-__ 
Lisbon. Portugal.. - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Station 

l-'-'-I-l: 
I- 

23 
30 
3(1 
14 
XI 
30 
16 

4 
2 
3 
4 
6 
5 
5 

~~~ ~ 

NoTE.-AII data based on a. m. observations only, with departures com Iled from 
best avallable normals related to time of observation, excapt Hatteras, Key $:est, Nan- 
tucket, and New Orleans, which are 24-hour correctad means. 

Crest 

(!yclones and gales.-Three storm areas of moderate 
importance affected the northeastern part of the North 
Atlantic during the first half of July. Otherwise the 
Iiionth had no features of special importance. 

On the 3cl a LOW was centered nearly over the south 
const of Iceland, whence it traveled at  first southeast- 
ward, so that by the morning of the 5th it was over 
Great Britain as a well-developed stoim. Thereafter it 
moved northeastward and reached southern Norway late 
on the 6th. Several vessels encountered fresh to strong 
gnles, niostly within the southwest quadrant of this LOW. 
The American liner Washington, New York to Cobh, 
niet strong winds on the 4th, the day before arrival at 
Cobh, and press reports state a few passengers suffered 
minor injuries. 

In the southwestward extension of the LOW just men- 
tioned there was a marked new development by the 6th, 
and a well-formed storm appeared some distance to the 
southwestward of Ireland. This storm advanced toward 
the east-northeast, so that the center was near Lands 
End early on the 7th, with considerable intensity. There- 
after its course was almost northward and the morning 
of the 9th found it centered over the northern part of the 
North Sea, with slightly less energy. Several vessels met 
fresh gales connected with this storm, and the American 
steamship Nemahu encountered a whole gale on the 6th, 
near 42' N., 18' W. 

The third storm center of moment was located to south- 
eastward of Cape Farewell on the morning of the 12th. It 
moved to the eastward, approxjmately on the 60th parallel, 
and gained in strength for a time. Late on the 13th it 
turned more toward the north over waters east of Iceland, 
and on the 15th was centered near Jan Mayen Island, 
where there are very few reporting vessels. However, 
on the 13th the American liner Scanpenn, near 56' N.,  
26' W., reported force 10 (whole gale), the second and 
final instance of such force this month over Atlantic 
waters. 

During the last 2 days of the month squally weather 
wasencountered in the Caribbean Sea, not far to south- 


